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CT - US3968564; US4292512; US4466696; US4897711; US4934784; US4945400 
US5181224; US5195150; US5247597; US5259054; US5337398; US5345529 
US5346583; US5434939; US5471552; US5501893; US5742720; US6023546 
JP6-138341 

Carson et al., "Future Manufacturing Techniques for Stacked MCM 
Interconnections", Journal of Metal, Jun. 1994, pp. 51-55. 

Ko et al., "Bonding Techniques for Microsensors" , Micromachining 
and Micropackaging of Transducers, Elsevier Science Publisher, 
Amsterdam, 1996, pp. 41-61. 



Lee et al., "Low Cost High Quality Fabrication Methods and CAD for 
Diffractive Optics and Computer Holograms Compatible with 
Micro-Electronics and Micro-Mechanics Fabrication", Diffractive 
Optics and Optical Microsystems, Plenum Press, New York, 1997, pp. 
133-138. 

Matsuda et al., "A Surface-Emitting Laser Array with Backside 
Guiding Holes for Passive Allignment to Parallel Optical Fibers", 
IEEE Photonics Technology Letters, vol. 8, No. 4, 1996, pp. 
494-495. 

Rainer et al., "Low Temperature Bonding of Expitaxial Lift Off 
Devices With AuSn", IEEE Transactions on Components, Packaging and 
Manufacturing Technology, Part B, vol. 19, No. 3, 1996, pp. 
575-580. 
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Reimer et al., "Micro-Optic Fabrication Using One-Level Gray-Tone 
Lithography", SPIE vol. 3008, 1997, pp. 279-288. 

Strzelecka et al., "Monolithic Integration of Vertical-Cavity 
Laser Diodes With Refractive GaAs Microlenses" , Electronics 
Letters, vol. 31, No. 9, 1995, pp. 724-725. 

Tai, "90% Coupling of Top Surface Emitting GaAs/AlGaAs Quantum 
Well Laser Output into 8 Micron Diameter Core Silica Fibre", 
Electronics Letters, vol. 26, No. 19, 1990, pp. 1628-1629. 

Wang et al., "Robust Regression Applied to Optical-Fiber 
Dimensional Quality Control", Technometrics, vol. 39, No. 1, 1997, 
pp. 95-103. 

Daschner, "Fabrication of Monolithic Diffractive Optical Elements 
by the Use of E-Beam Direct Write on an Analog Resist and a Single 
Chemically Assisted Ion-Beam-Etching Step", Applied Optics, vol. 
34, No. 14, May 10, 1995, pp. 2534-2539. 

Iga, "Active Parallel Microoptics" , SPIE, vol. 1319 Optics in 
Complex Systems, 1990, pp. 486-490. 

Iga et al., "Distributed-index Planar Microlens and Stacked Planar 
Optics: A Review of Progress", Applied Optics, vol. 25, No. 19, 
Oct. 1986, pp. 3388-3396. 

Iga, "Chapter 10: Stacked Planar Optics", Fundamentals of 
Microoptics, Academic Press, 1984, pp. 195-207 and pp. 6-7. 

Iga et al., "Stacked Planar Optics: An Application of the Planar 
Microlens", Applied Optics, vol. 21, No. 19, Oct. 1982/ pp. 
3456-3460. 

Iga, "Two-dimensional Arrayed Microoptics", TUB2, Invited Paper, 
CLEO, 1989, pp. 44-45. 

Oikawa et al., "Optical Tap Array Using Distributed-index Planar 
Microlens", Electronics Letters, vol. 18, No. 8, Apr. 15, 1982, 
pp. 316-317. 

STG - (Bl) U.S. Patent (no pre-grant pub.) after Jan. 2, 2001 
AB - A multilayer optical fiber coupler for coupling optical radiation 
between an optical device and an optical fiber, including a first 
layer that has a fiber socket formed by photolithographic masking 
and etching to extend through said first layer, and a second layer 
bonded to the first layer. The first layer may comprise 
substantially single-crystal silicon. An optical fiber is inserted 
"into the fiber socket to align the optical fiber precisely within 
the fiber socket. In one embodiment the optical fiber is a single 
mode fiber, and an optical focusing element formed on the second 
layer is aligned with the core of the single mode fiber. The 
second layer may comprise glass having an index of refraction that 
approximately matches the index of the optical fiber, and an 
optical epoxy is used to affix the optical fiber into the fiber 
socket and fill the gaps between the end face of the fiber and the 
second layer. Embodiments are disclosed in which an optical 
device such as a VCSEL or photodetector is bonded to the second 
layer. Alternative embodiments are disclosed in which the optical 
device is incorporated into the second layer. Advantages include 
reduced cost due to batch fabrication techniques, and passive 
alignment of the optical fiber. 
UP - 2001-51 
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